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1.2 ]’OWI;R SYSTIHYI ]JI,ANNIN(;

1.2.1. EXIDANSION  Swrml  PIJANNIN(;

Syslc]il M/Ml}l.Yi(~tl  /~/(11//li)l$  d e a l s  wi[h (Ilc illsl:lllaliotl  of lIc\v Ixwcl sys(ctl I ((Jllljx)llclIls l i k e  l i n e s  01’

lI:IIIsf(mlncr.  1  ,otlg-lcIIl] l(ml l(wccxs(ing i s  Iudc(l ill (wdcl [0 CIISUIL’  IIir s; II L’, l~li;lhlc aIId Ccot]oll]ical”

opmliotl”  of IIlc sysl(’111.

1.2.2. 01’II:I{A’I’ION”  1’J,ANNIN(;

‘1’lIC  lll:llolj[~  ()~’  Pl;llll)jl)y,  lilSkS  l)IL’SCI1(  ll)jXCd-ill[L’~~1’ opll]llimliol)  l)IL)l)lcJIIs  dc:llin~ will) lhc

ll]illitlli7;llioll 01” ll’ill  ISl’Cl” losses,  cfl’iciclll po\vrl ~{7~ll~];l[i011 :11](] lo\\,-~osl” sys(clll opcra[ion.  ‘1’lIC

colllplc’xi(y 01” llIcsL’ Iwoblrnls dratn:l(icatly  il]crc’:lws wilh [tic lluIIllJcr  of ulli(s  dur 10 IIwil c(~llll)ill:llori:ll

II:  II IIIL’.

1.2.3. lJOAI)  tIl)lt IXIASrIIN(;

SIIO1’I-ICI’111  l(KIII [(wccas(illg ( 1  .l;) dC’illS  willl lhL’ prc’(liclioll  01 {Iilily llL’;  lk 10:1(1S, IIolll’ly  loads :11)(1 5
]llil]~][cs-:tllc:l(l  l(MI(l dcIII;  II I(ls. I xxILl dcIn:Illds  arc of S[ocll:l$[ic ll;IILlrc  211(1 (IL’IKII(I  llcavily (m llIc load

lHIlurc ( I t ’ s i d e ’ n l i ; l i ,  Collllncrc.i;ll  :lIKI ildwsli’i:ll),  01)  tllc lllL’l<)ol(~logiCill”  Si(u:llioll ([t’llllJCl”:l(  LllL:,  clilikalc,

tl]oislul~’), illl(l  011 Illc  gcoy,l:ll)llic:ll  silu:lliot] a n d  serial Il:ll)ils, (l Irlwl, 1111 Zll, ()’I)L’  ()[  d:ly, \\’WkiIl~,  ]IOUIS,

wsc  of [Clcvisi(u), :Iir  co]l(li[iollil]g,” Ilulin llIctIl  link’s,  c[u.) ‘1’llc 1  1; (ask is llI(Klclc(l  [Is a  Collll)illa[ioll”  of a

cl[lssil’ic:llioll  plol)lc]n, (l(hI(l [ypr, d:Iy Iyp’) {lid a  l i ] l l c - s e r i e s  Iwcdiclioll ]IK)lIlclIl (pc;Ik lwid, hourly

I(KI(I). llo\vu\Jcr dcspilc cxislillg s(:llisliu;ll  :Ippr(mclM. LIIC  m: Ij(j I ily 01 ulili[il’s  still  rt’ly 011 tlIc illlui[ivc

[01’1’CIISI  dollc by II 11[1111  :111  O p e l ’ d ( o l .

1.3 ]’()\VItl{ SYS’1’INVI  01’l;I{AT1OIV”

1.3.]. S’I”A’I’IL’  ANI) I) YNANIIC SIKWRI’1’Y ASSIXShlllN’I’
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Lv=aF{ed-tirlle Power System  Moclel

/

2. ANN IWR I)OWX SYS’JIJOVS: MO’J’JVArJ’JON

lluwusc Ilw l)cll:ll’i(w  of power” sys[cills is Iligllly Iloll-lillc:ir, ib IIlollil(willg ill)(l  Collll”ol”  illvo]vcs scvcl:ll

huIIdIcd v:wi:lblcs, Nol~-linear” 1(HKI dcIIuIII(ls mId dyll:lrrlic  I(MKIS :IW dil’1’icul( (() II I(XIC1.

‘1’lIcsc pIol)lcIhs  pr{)lidc  :1[) illlp(nl:ltll lnoli\’olioll 10 Cxpl[)rc Ilovc] d:il:l  jwoccssi[lg  lccl]niqucs  l i k e
al[ifici:ll Ilcur:ll  IIc[woIks  ( A h ’  N). ‘I’hc.  w lI; I\’c pl(ji’cn Illcil po[cl]li;ll  ill [Itc :IIC:I  01” l]r~’dic(ioll,
:ljlj~loxilll:llioll,”  class ili~>:l[io!l  and Conlr(i  of Iloll-linc;ll sys[cms.
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3.* ANN FOR  l’owm SY S T E M S: SrJIArJ’Jt OIJ ‘J’J IK ART

3.1 ANN  AI)l’I,ICA’I’lON  ARI;AS  IN l) OWJLR SYS’l’ltilfIS

Operational F’lanrling

Load Forecasting (44)

2 0 ’ %

Icfentific:ition ant{

Control (42)

1970

(16) Alarm Processing &

7% Fault 1 c)cation (19)

Dynafmic Security /assessment (27)
Assessmwrt (33) 1?%

1 5%
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All ANN A@lCatICI(IS  (??4)

lCKICI F c,rccasl!flg  (44)

lclcIItIIIcalIofI  & CclrirW  (42)

Dyr Iam Ic Sccurily Ass. (33)

Static  Security Ass (?7)

C)tt,cr (?3)

COrlpc,rle~}l  F adt [ha$III ( ? 0 )

AlariII %CfJSSltl  Cj &

F aull 1 c,c;{k,tic,n  (1$))

C)peratic]ld Plcihlilq (lG)

.—— —, —— . ...”
❑ 011 ,cr

U Llr):.t[)crv[sccl-st,  ~]ervisccl

Cctrl)!,  irlalic,ll

~ KCI’IOICI

El t lo~lflclcl

u F{ectrrerll

■ Mcltl:{yer F’erceptror,  (MLP)

. — —  . -  — . .

0% m% 4070 60’% w% 1 (lo%

l’iguw 3 A]tillciill  NCUWI Nci ‘1’ylms llscd ii) Power Sys(CI])s;  A l{cvicw of’ 224 I’f(,jcuk

3.2 ANN illo I)ltl, S 11 S1;1) lN l’()\Y1tl{ SYS’1’ltMS
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l;l-SI]mlwwi,  hfl, A,, “NCUI:II  NcI\vod;  Applic;l(iol~  I() Scvuri[y  AsscsstI)rIIi” ill 1 )illoll, ‘1’.  :Illd INicbur,  1).
(cds.) Nc{{t(// A[ci Aj)ldic[/{ion,v  iti l’oI~Ic/ ,Yy,sIc))f.s, ‘1’()  lw pul]lishc’d,  (:1<1.  I’(ll)lislling 1 {[1., 1,cics, (lK,
1005.”

Iliy:lflla, ‘l’., K(w[IIIIiI, S., ]Ifl:lkllbo,  ‘J’., l;v:llu:llion  (JI’ NL)III:II  NcIwoI-k  ll;ISLstl  Rc:II  ‘1’imc  h4aximum
I’(JN’cT ‘1’wckillg (l)lllrollcr for 1’V Syslc[ll,  l/~1~1~ ]Jo)i’cr fl)lgi)l[’cl-i)lg  Sf)ci{’/.,’, 1995 M’i}llcr  l)tccling,
95 wN4 083-() 1 K’.

K:IIKJI1,  11., K: IncIIIam, W., KatK>UI, M. mid Nishiura, h4., “A StLIJy of l’litc[ical 1 ‘: ILII[ 1.()~il(i{)]~ S~SICIU for
“  ANA’/’,93,93, YMOIIHIII:I, .lap:m,  April ]9~3, 9-l’owcr  ‘1’filnslilissiot] 1,illcs (Jsing NcuriIl  Nr{wol  ks, ,

13.

Niclmr,  1),  “AI)  oi’rrvicw  01 ANN Applic:l(iolls  ill Ihc I’owcr  IIdus(ry,” I’lt)cutdilly,s  of [I)c l[ltcmliot)al
(k)[][krtncc  01) Ar[ifiri([l  Neural Nc(w)ks,  I(YANN  95, l’;tris, 1 ‘MIKC, (k[ol)rr  9-13,  1995
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S: Ii((),  [)., Koi/utni, K,, (Ido,  N4., S: II(), h4., h4uk[1e, 11, :u]d ‘1 sl]ji, ‘l’., “Sccl)I ily Iilolli[(mi[lg  syslclns
including 1’:1s[  [Iilllsic$lll  sl:ll>ili[y  sludics,  ” 11:1:1< 1) (/ti\, ()/t I)()\i) (Ii Aj)~) (/I (IrLI.v  (/)I(i  Sy,Y/(wM, \rol. 94,
1)().  5, scl)[L’ll)l)cl’/o cIol)c1’” 1975, 1780-1805.

\Vilst)ll, (;. 1,., :11111  7,: II;Ikws,  1’., “AII:I[(HI~y  ol’a lllxkou[ ’t, //;/’:1; .f/wC//”u))/,  l’cluwll”y 1978,  39-47.
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